its type. For example, there is little value in comparing the effectiveness of a poor video with a good leaflet or lively discussion group, or vice versa.
Discussions of how to develop good video materials often focus on the content [6] . This is obviously essential but how content is presented can also be highly influential. For example, an African-American audience learned more from an AIDS video that was culturally similar, rather than dissimilar, to their own background [7] .
The importance of how the message is conveyed is well established for printed materials [8] [9] [10] where a suitable presentation style is seen as a necessity not an optional extra. This paper reports techniques for troubleshooting a video that can be used during the development of the material before seeking to determine its clinical effectiveness. The troubleshooting focus was on finding points of low information value in either the spoken commentary or the visual presentation. In addition the style of the video was assessed. This evaluated how well the audio and visual information were combined. Although style is interesting in its own right as a design tool, it adds nothing further to the general points about video assessment techniques reported here.
METHODS

Participants
Sixty-four adults aged 19-65 were paid for taking part in a two-hour session. All participants were from the volunteer panel of the Medical Research Council's Healthcare Information Project at Cardiff University. Those participating in Studies 1 and 3 were women of an appropriate age for a video on hormone replacement therapy (HRT). The mean ages of the participants in each study were 46, 40, 47 in Studies 1-3 respectively.
Creating video profiles
By kind permission of the producers, two professionally made videos were used in these studies: one was a 9-minute video about visual impairment produced by the Royal National Institute for the Blind (RNIB), the other a 20-minute video on HRT produced by Novo Nordisk Pharmaceuticals Limited. Both videos were divided into 30-second clips by inserting a 7-second blank as soon after 30 seconds as the commentary allowed (the voice was not interrupted mid-sentence). During the blank segments the video was paused to allow 
INTRODUCTION
Videos are often used for informing patients about healthcare [1] [2] and for training healthcare professionals [3] , but a recent review concluded that the potential of video in health education is still largely unfulfilled [4] . Indeed, there has been criticism of the methodological rigour of research assessing the effects of video [5] . One pervasive weakness has been the difficulty of knowing whether a particular video is good or bad of [11] and that Likert scales are usually reliable when the scale approaches unidimensionality [12] . Ratings were made in an answer booklet using a fresh page for each clip. These ratings were subsequently pooled across participants to yield a profile of the high and low points of informativeness within each video.
Revising trouble-spots
In Study 2 the rating technique was modified to enable a pairwise comparison between clips from the original HRT video and revisions of selected clips. All the selected clips involved data graphics (e.g. showing variation in hormone levels during the menstrual cycle). There is an evidence basis for designing data graphics [13] [19] . Not all these clips received poor ratings but it was desirable to maintain consistency in graphic style throughout the video. The pairwise comparison between original and revised clips was done by extracting them from the video and showing them without the context of the full video. Revisions were made only to the visual display, and care was taken to keep the revised visual information in synchrony with the spoken commentary.
After participants saw an original and a revised clip they rated the informativeness of the audio commentary. Whether the original or revised clip was seen first varied between successive clips and was counterbalanced across participants. For each clip within a pair people rated how much was added to this commentary by what was shown on screen (1 = nothing added, 7 = a lot added). The task was essentially design evaluation and was not restricted to members of the intended video audience, but equal numbers of men and women were included to check whether this assumption was appropriate.
Validating the revision technique
Evaluating short video clips without the full context of the preceding video might give misleading results. So Study 3 repeated the procedure of Study 1 with revised clips replacing the originals in the HRT video, to see whether the revisions remain low points in the video profile. Comparison of the ratings of the unchanged RNIB video in both studies will indicate the replicability of this rating technique for generating profiles of videos.
RESULTS
The analyses reported below use two-tailed, non-parametric statistics to avoid making strong assumptions about rating scales.
Study 1: Video profiles
The spoken commentary was rated as more informative than the visual material in both videos (RNIB p < 0.02; HRT p < 0.002). Fig.  1 shows the profile obtained when ratings for the HRT video were pooled across participants. There was considerable variation between successive clips, with audio and visual ratings sometimes changing in different directions, showing that people were assessing them separately.
Study 2: Assessing revisions
There was no difference between men and women in the ratings given for the amount added by the visual information in the original and revised clips (men: original rating 4.3, revised 5.2; women: original rating 4.5, revised 5.0). So the data were pooled across all participants and analysis showed the revised clips added more to the commentary than the original clips (Wilcoxon Signed Ranks test T = 12.5, p < 0.01). Not all revisions were equally effective and in a practical context some further re-design might be appropriate; but the present focus is on the usefulness of the methodology rather than the design features of specific clips.
Study 3: Validating the revisions
When seen within the context of the full video, the set of revised HRT clips had higher mean ratings than the corresponding originals (Study 1 = 4.1, Study 3 = 4.8; p < 0.05). This was not the result of participants in Study 3 being more generous in their ratings because the unchanged HRT clips showed no change in ratings (mean = 3.6 in both Studies 1 and 3).
Comparison of the ratings given to clips in the RNIB video in Studies 1 and 3 showed the robustness of this rating technique for generating a video profile because the mean ratings for each clip were significantly correlated (Spearman's Rank Order correlation, visual = 0.93, audio = 0.84, p < 0.001). So this rating technique reliably indicates the stronger and weaker parts of the video.
DISCUSSION
Studies 1 and 3 illustrate that the technique of asking people to rate successive 30-second clips yields a useful profile of the high and low information points within the video. For practical purposes the procedure could be modified in several ways. Although individual testing was adopted here, the ratings could be collected from several people simultaneously and so need take very little time. The video could be paused at predetermined points for ratings without having blank segments inserted as was done here. Because of the small sample size, the technique does not capture absolute 'informativeness' for a diverse audience, but the video profile does indicate where revisions would be worthwhile.
The technique of pairwise comparison of proposed revisions and originals (Study 2) predicted changes to the video profile that would result from substituting the revisions for the originals (Study 3). So in a practical context there would be no need to undertake this third validating step. The pairwise technique is quick to use because comparison is made only of the small number of clips where revisions are proposed, and it too can be carried out with small groups instead of individual testing. Another advantage suggested by the data from Study 2 is that this comparison of design features can be made by people who are not members of the video's target audience.
The techniques of generating a profile and subsequent pairwise comparison of originals and revisions are not restricted to video materials. They could be applied just as easily to auditory materials such as cassette tapes, and adapted for interactive video [20] [21] and material on the World Wide Web. These rating techniques could also be applied to other evaluative dimensions. Informativeness was chosen here because the goal of both videos was to give an audience information about an impairment and a therapy. In some healthcare communications, dimensions such as persuasiveness or anxiety reduction may be more important.
Creating a good video profile will not guarantee a video's success as an aid to patient information or health education because, as studies of printed materials have shown, the important determinants of information effectiveness include reader characteristics as well as social and environmental factors [22] . Models of how people use healthcare materials emphasize the variety of activities that they engage in, ranging from quick reference to slower, more ambivalent decision making [23] . Some media may better support certain activities but before such issues can be addressed empirically it is necessary to know whether the materials are adequate. The studies reported here show how such assessments can be made for videos.
CONCLUSIONS
Quality assurance is not often applied to patient information materials, where evaluators are more concerned to ask whether it works rather than whether it is adequately designed. Yet it is hard to interpret the findings of randomized controlled trials involving Methods for troubleshooting a video 39 videos or interactive computer displays, unless during development the material has been checked for weaknesses which were then removed. The studies reported here show how this can be done easily by combining two techniques. Ratings of successive short clips yield a profile of the video within which potential trouble-spots can be identified. Comparison between these low points and proposed revisions can be done with a procedure involving pairwise comparisons. It would be helpful if these procedures became a standard part of the development process for multimedia patient information.
